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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a sputtering- chemical 
vapor deposition 

composite device in which the mutual contamination of the 
process is 

effectively prevented, free from the remarkable increase of 
the occupancy area 

and furthermore free from the generation of the problem of 
reduction in the 
productivity or the like. 

SOLUTION: A sputtering chamber 2 executing sputtering 
and a CVD chamber 3 

executing chemical vapor deposition are airtightly 
connected via a carrying 

chamber 1 provided with a carrying mechanism 11, and the 



space between the 

carrying chamb r 1 and the CVD chamber 3 is provided with a 
buffer chamber 4 . 

The buffer chamber 4 has a purge gas introducing system, a 
heating means and a 

cooling means for a substrate 9 on the inside. An 
auxiliary carrying mechanism 

executing the carrying of a substrate 9 between the buffer 
chamber 4 and the 

CVD chamber 3 is provided, and a gate valve 10 provided on 
the space between 

the buffer chamber 4 and the CVD chamber 3 is opened only 
in the case that the 

pressure in the buffer chamber 4 is higher than that in the 
CVD chamber 3. On 

the surface of a titanium thin film produced in the 
sputtering chamber 2 by 

sputtering, a titanium nitride thin film is produced in the 
CVD chamber 3 by 

CVD, and the structure of a diffusion preventing layer is 
obtd. 
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Uftftgl] XKvMmxt**, 9+vyrt-b . 
<i3^*fr3CVD**V/<-k*«£. jR&aflt* 

«ffc«8S#iTV** Z b Zmtb-rtx*? 9{&m& 

[»*JI3] «E*<r7r*irJ'/<-i:l»£CVD* 
48»«lXli2E»0^t^^ftmea^®. 2D 

* k t tic. i^fc/t-^tf x£#a*-*>*-sw# 

1. 2Xli3£tto:*/<7?ft9aera£3&L 
[SI*>Jf5] tta/<^7r^y/<-rtTffiR3&«« 

[f^oiSSffriWH] 
[0001] 

[fcWOK-f ^Bk^SffiU. #3fcH8<0g 

HTftiXy^^gHfcft?^ (Chemical 
Vapor Deposition, CVD)^lki: 

[0002] 40 

^mo-mx-ht. x*<<,9\i. 4*yittt:#xi& 

trSffTftBILT 9-Vt KCSSSStf fcJCk Off 

d. m&tzx->x9-y <»#iigm # 
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2 

[000 3]X/^^5®^fc^e5SIIi> LSI 

(*£8&8@B) sm^'UxamuMtti^ 

<ffifflSft-0>*. x/^^i^kftf^EB^SIi. k 

flj?a«Bekv^^<s*4-x*^XAfcJ:-5To*fc 
*<««<osarc*&k#iMirsfc. 0Utf. 

^jm&imtm.^xnsum^>{i^mm^ 
[ooo4] uput#t>* smzamttzxit. l 

S I &riZ^r>U XcoSSISTti, X/t-r^kfl^ 
■ft. 

[000 5] FET («|f«JRh7^X^)^>«Bi 
frfi** L S I OtatlSTtt. «^vxOSSflBSk 

ail. msaa(t<^h$t^>«iikAyTfi<osv»s 

fll^^>«Kk*aHLfc«Sk^TV^i&&*^ 

xm&tixza. mta:i-?>fmbm.*?ymgi 

lyflxiz* iTx;<7 * l/Ctt*>fc**>'SR£f&ft 
[0006] o %mffijbM\i. fitta<D*-;UD 

gfcaatfcoTno. a*. FET<o**y*;wc» 
x\->z>. z<ox 

mmiff)f^)-obLX, XbA/t><Uvi*&t& 

m.(miBP)im£ti^x . # h y y$*cpi£-r 

TV»o. 

[0007] <e<o-#T . L S I WgSaSKfc^Sttlg 
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V*. Witf. 2 5 6*#tf -y h?5XODRAM (£ Til. imzfiUfXmtZMttX < tXrt»?6W« 

14. *-/UOfiS#0. 2 5iimTTX^Mtli4e MJWflFMLTL*3. £<DJ:3CRB&qFJg.t-*fc. 

flL l*;tft*h?5XODRAMTIfcl>-4<<0fig* t ffl5JOTO±««»ai*H^^*<*9. t^X» 

0. 18*rmrrx^hJttt6~7eftfc*Si:V\*> tt*H»*-*!ffiM:fc*. -<0«fc ofcRIS*^ fiES 

*ixv»*. (5x"7?u> ranas (xiiS) #o. 25/im <r 

(0008] ^<oi dicErx^? ntr&*-/nc*t x^7 himugg) iTor/NMx<oiM&WRBtc 
LTtt. «!k8*i4#hA^/<kT>^rcifiRtTJt 10 &&kl£»iiTV*. 

Iffl^^J^iCkaWW^Tfc-O**. ISft [0 0121-*, T'<-fXOS«SKfcfc«JSl/CS 

B5jfcS^fiW«-£»I8±±«LfcaS9Xv<-y^Tf^fi£? 6fcOR3ftfcx/t-y*«*fii;k l/C, 4*yfcx/t<r 
X/t<y # h -y j^)SV *<D«&WWfc3lrO**. -ftf^fcXrt.yJIi, 

T. X/t<y*tMP> #*-yW0ifflt:£ < J6*tf-S £® fcfcfc, £«fc£fifr«ll*g£U ^yfcLfcx/t 

stares*. «-)t. A-ofSPcw&RaLS* 5 jgsaa^»i*wwoffla^i£e?*>^^ 

[00091 coj: dftraatiswifcft. afisn *y^x T ^««KfeH^c#fe^^raatt%*. 

HX/t-y**>«feW!S&S*lT&fc. ,3!M-hXK» ^^tTSfcf-^ISfcfiaW-**^ SBBi*-y 

tWfH-tZ&c&z. 3>M-|»X/t-y*Tli. MS aWffiikRJBLTSft^yk**. LfrLW 

[00101 ifc. fiffifflBXy^tt. ffiRfc^-y 30 [00131 

vht<Wm&m«r)Xt*v903&i>t>5&bL. 1 [#»WB*U:di:*saffi] ±<m^tSL 

mTo r rSffiaT<0fiETX»t^^r4«&Cfc4. B^»Tft6ft?««<^5^B?:CtT^ik. ft? 

££k *-y y h k<rmm&klX\*ti&>. ««t: IStO#ffifcJ: oTSfc^yJSRfcffcfcr*,! 

if LTHBStttCJftfr*-*X/<.y ^SWaKISfifcA ffiTft*. Witf. TiCh k HofcT i SFP£3vC 

t-sx/t-y *tfrF**fta$*ifc:< ftf-^ygw^fHW-sc k*«sriST*i. sjti&m 

m&it>i*)tt<T^-r. ^-y-rhk««fc cvDk^ais. tt»T6xrxi4. tic 1 

[ 0 0 1 1 1 fiBBaBX^-y^TJi. SfiO^ia LTf®T?ifc*>. STX^J' Mt<0*-/W=»tT 

S^)*-^rtffiiK:Jt LTtt. aM#»Q:imJt«^ ( 0 0 l A 1 Z<n& o izmiLX < h t . l ^r^b'-y h 

4. LfrLWt>. £fi^JaiagSO*-rt^iHfcJtL (ftS«F3:*-;Peg«i^0. 1 8//m) OB«)att»3r 

c*u±. xnxottmibizjih. W6.<nwi&v\tx'i so ig3rc#jfi^<o*t#sr(c8Mi«-c«>&k^fi?ft.&. 



5 

[ooi5i x*iv9b{t&%&zis&$*xmBi± 

X't-r*fcfr3«iS (J3TF. *JWf-+y* 
-) fc<fc¥SS£fcfr (BTF. CVDf-rW* 
-) i:£SU*tt£8U Wyo-kXfc^&frcaeLT 

frigate*-*. »rra4:x<«Braafe6it-a«s« 

[00161 LfrUanPfc, **>-#T. X>**r9+* 

3r<7>^ yA-a^ffitfof^ yrf-tztfxtffitiL Lx 
Tn*xfc^SWngtt*W<**. «£tf. CV 

tf«LT»*. z<?)mmtfx#xj*v 9++ w<-tc 

*> J: 5 t&SBMm&Ztih b . fA-( x<0®$8Hfc&< 

(00171 ci<o«t ozmzms&^zfmt&iz 

[0018] tr. mbliZJtrtXJ*-, 9 
Bli. x/*?9+*yrt-2bCVD++yrt-3b0> 
Ht:»a^yA-ltMES*Tv»i. m*>. 

tW<-2. 3. 7MUt^tT^. &&f-*y<- 

muammni i#Rft6fc.?t*. »if-tyA 

-co — ?f-* yK- 2T* 0 . 8*0— o<iC 

2. 3. 7<o^»s^(c«^H*oy-h/^y*«iat 

2. 3. 7i^#x(iK&f»*wW*8ii!L*»fc 
2. 3. 7(3iiarc*frt*:A. 
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3. 7casw4«^fc*6fc*c>. ±m 
sm<maz+tozm+&zumi,»b*t.t>ti 

[00 1 91 H7taKtWTtt. z^asH--^ 
yA-iA. lBtKtm*. m*>. XKv9+*y 
A-2»MMIB8f^y/<-lAi:. CVDf-rv 
/<- 3ffl<omZ<OlKSf-^ 1 BfcfcgltO**. 

coH7t*«mi. Mitre VDf-^yA-3rtco 

10 XrJXtt»-«Z«)ZO<0«Sf-WA-lA. lBfcg 

L*L&#&. £OH7ISi?mcli. noon** 
yA-iA. l B£J8v**fctf>. IBto£#VHU&ft 

icroflWW^r^H-lA. lB&tfKSffigll 
ftttKlsfrtttft. ftZtaxh&bKt&Xi&hh. 

tt:. cvD^y*-3m±<>M5mfimt&* 
(00201 *B0&m. .r«>j:3*as*SRfrf* 

&m.i8&tizbzmbLxm. 

[00211 

[aat«HH-6fc«>o#ai ±ai!B£»iiw-*fc 
30 ziit.wmMZiiitiz&&f-+yx-zitixx>i 

v*++yrt-bCVD+'cyrt-btf9m&8aiZti 

yrt-bcVD+vyrt-bvtiaxitWfr+yX-b 
xji<,9i-*yrt-b<tf3&±. Xf7T+*yx-4f 
Klt6*iT£9. xK-,9+*yK-bcvi>+*yt< 
-btmskh*yx-wx~r ? r+*y*-*1tvz 
W^+y'i^SM&mZtiX v»i b i»38*£*r 
-fh. it:. ±MSMW*ffl&-l>t:t>>. Wm2SS&(0 
%mt. JJS»«l«HI*(=4sv^. m£XJiv9+ 
40 *v>\-$xfmS.cvvi-vy*--\±. WBSB&*> 

h&bmmti&irth. neMmzmktzt: 

fcijv^x. m£/<v7T+*y><-bwt§icVD+*y 
'<-mmBx/*v9+v y*- b <0R3T££<DflB££ 

^mmmMimKtix^bb^oiik&ktt- 
m±. tmsmi. 2Xit3<nm^n^x. s^/< 

,7rfrWWJ. BlE»af-^WN*-fcKECVD 

50 ^y/<-t«iatcS(t^Tv^fci:t.fc. I*l»t^< 
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tiY- h/Ol'TTi. 7 r V/<-rt*>JEft#C V 
>A-rt<0BE* J: »mni&&lC*>»®Wt* 

Tfc*fc^3«£*#*-©. jjeas«r»»-r£ 

fc*>. H**5|«*>#»1. ±128*81. 2. 3X 

ii4<ott*fcfcwc. ns/^rf^x-rtraat 

[0022] 10 

S9&1. H6*H7lcSfr3SHfcRa. 
-*4TS>SST;bD. «WWMS*KdKW^W< 

Sf-rVX-2. 3. 4. 5. 6JU£IO*>0-FOv 

f X-8 i: *»fc****3"<-fi«:$rr>T^ 
*. &h-r»*- 1 . 2. 3. 4. 5. 6. 7. 81*. 

fc. lSHVA-lfc«ti«f+^<-2. 3. 
4. 5. 6. 7. 8O«8fiBfa4y-W^yi0ja* 

[oo2 3i«*^yA-irtwi. assam i# 

**:"^-8*fc£«9*--t««ott9aSU 
*W<-2. 3. 4. 5. 6fca&oTJ««*aSfcfr3J: 
dfcfcoTV*. *l/C. fi»«)*8I*»TLfctt. ft 

6. *»«fillli:LTIi. *c«fc£R9S:«BLT« 30 

Tfmmttztwvzzxdm&ti&t, wk<vn> 
mm±*tt:*>imeht. 1 

rtli. *B*^$««cloTSB«U<*i. *H10«~ 
1 0-«To r rSaPtfeLEAWIfcSfl.*. «->T. 
tt&t&fltl 1 fcLTIi. ^<0SffiEE*TT»fpirffi=5rt, 

[00 24] ST. *&TOfi5«>*"7 

y/<- 2<Offij££**-jEiBIW8BT*>i . 
[00 25] B2t3**J:5fc:. xn<f9+*>*-2 
II. ft&mflctm&k22t. Xf*v9+*VK- 
2rtfc«*/^ 9m9&Zi\t 1 o t: ixmit>hfi: 
9-?iY23t. 7-yvh23izm%?>mJ}i: i i-X- 
*X»<-y*m*23 It. 9-Y~rV2 3<rm&!ZW(.» 50 
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**ifc«Ea»24i:. X/t****W*-2rtfcBr£ 

wt^^ffl^**A^*<rx#A#a2 5fc. 

y-y H2 3fcW5Lfc^/<-y^f-^>'A-2rtcO0ije<O 
{tfn^9*£CT«fcftO£&M'r- 2 6 fc*^ 

[002615KUS22U. ^9^3jTKXr^«B&K 
^7*2 2 1 fc«B8LTX/t<y **+W<-2rt£ 1 o- 8 
To r rgg*T8J$WKi=flWt?*t£. *a*22 

a. mrtw) 7 ^ x*oj»sosei»«2 22* 

IT*"*. 2 311. £S#23 2**LTX" 

v*f-+yX-2ldR9ttt7&*iTV»S. *-y*F2 
311. .KOgieKBTIi^VST&S. XAy^fll 
23111. flOB«BEXIlSa»€E^^-y^h2 3 

iaj^*j:3ttiWMtfi*. 

[0027] B&tftfl24Ii. *4acffiS$*t*:tttt<0 
+4HKB24 1 k. »M*E24 lfcEDBtryj^tt 
<DBHBE24 2i:. «M«524 1fc|$afiffi24 2 
i:HIO-?24 3fc*iM8fc3*m»«. «M*E 
2 4 1 <0HBk®aBffi2 4 2<D« r Efcli5V*fc#Sfc* 
8«=*oT3 0 . B2fc*-*M: 3 *T-*tt0«fta 
2 4 4#*-? v h 2 3*fiWCEje$*l* J: d ttSfo 
T*»*. XA«r*«S231#*—>SF2 3fc:frLT 

A/xy^f-^>y<-2i*ifcai&r5«iHi. r-f-«o 

B*824 4<DJMtt2T«#fc£3£t*>. £<0fc». 

»&£fH 13fc*9. v/*ho>1feB)Wij£$ft. 

0. {S3S*T;vt**yy*i&«fTi.*. 

[0028] #X«A¥82 511. *SdfiHB"tti. T 

TV^i. ^X#A¥S25I1. T/Prf^X^Sft^ 
V^2 5 0 fcXrt.r***>7<-2 k*R<S»2 5 1 
t . SI? 2 5 l±(CSIt^^7*2 5 2 j ^b£SMSS2 
5 3**»feffl«5<lTV»4. 

[0029] WB.*W-2 6«. JJSkUMS9»»S 

ffifflffi«nSW4t-^2 6 l*«8i*^-2 6rtt 

[0030] *Hlt»»Cll. X/t-y ^f-^ WN*-2rt 
Til, 'f^yflyV^-r^fcloTlRISSrffdldk:*-? 

1 oU/<7 ^S^P £4 * MfcStf * 1 3 
TtJO. ^/<-yf^yA*-2rtlC|ftlt^fUt>f*>'fl: 
m«2 7 1 fc . >f *yftS«2 7 1 fcj£Jil«X*/Mf- 

j-^-r* 2 7 2 fc *>*>ffij£$n-c v >s . 

[003 1] 4*V<t«S27 111. ^-y-yh23*> 
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ftlr**tOt*. 4*>m&27 lfcli. Will. & *>ilxtfxn<t9+*>x-2to\zm*&iih. #X 

RA v is*tm#lzm.Lt:l(r>*34*W)i,c>)tf *A#&2 5««t33SR2 5 3iz£->XT/rt>tfx 

m$ti&. sBgrcs2 7 2fcLTii. mtumm. <rm&*m&&tti>tzm&22<rmBSBmm 

1 3. 56MHzUJ;fcl kweSofe<0*«ffiW$*i.t. 22 lfcJ:->T8Sa«*SSU X^7^f+>A- 

4 *>fcS«27 lfc,t«»t^7m>/<-2|«il: 2 rt<0E* £Bfj&9£yjfc#o. 

R£3*l4SJatt*IWi. JbEX/*r*«fc:Jt*T5 [0036] iOKBT. *«S2 3 1 

4. *-y? h 2 3*»^ttaSS*li«Wfc)t/tr^ft^ h 2 3£Xrt»*3**. RB*fc4 *yfc#&270g 

11. +*Sffia*-*Rfc. 77X7P' 10 ett®B272JOTI?abe#a2 70JSS«©B27 

4«w *>wr:«£lt4*hw-4 car. * 1 «Mre**. 4*>tt?82 nz*->xm&tvt: 

[00321 «ttW^-240i. «IK6je# ?7tHHl. ««S£#a283tf«a«Lfc«ifCJ:r>T 

^^yA-2rtcaHR9fc*aa«»*8jeL. jjb ^9«^«cm$^owsr*--iuoiaisi 

mxn. m.*A-y-26tzisffli3E.iwmLXBm [0037] znxotomzmmmft'yt&L wn- 

fU7xns^^Lhwmemsm2siimm^ 20 x^x»A#a25^aaff$:'e*t-ffttfji:S*.iisi 

flT^*. 2BBB8H&SS2 814: LTIi. Witf 1 *2 2fcJ: ot^t, ^^yX- 2 rt 

3. 5 6MHza*3oowsffi<r)fc<o*«»r&i. txmtti. *-w<*7io*B»TasR 

[0033] mmsM&%m28itmL*A' 9£A>t***+yx-2*6K9aw\ £*ucio 

^-2 6fc<0Bfcll. S6»2 8 2tf&ttf>tlX\*l>. X. X>tv91^>X-2M>--miWtmm+h. 

fflR9ftt«aR*^-26jBftv«Vfcl»«rC [0038] ifcfc. Bl«3p"*-CVD**>7<-3<3« 

LT^9&*^tt«BE*l%tlir*-**u *t/ty^^ S«-i3B<liS32i:. rt3fcBf£<DCVDffl;ifX*SA 

ojawtr^xvp • «no«^ t n **wbb u 30 **#*»a#«3 3 t . ffim&£ms.9 *fatt& 

e/<-frx«tt*^t4. r5X7P* (0039] cvd^vm-swr: 

Btt*«filt, L< tt2 0#frhm&<?>JE<rK&?t> 0 . ll«ttWSv^BBR0Xrx*«AS*i.4fc«). *SiR3 

fl*)Sfi>\*>f TX«te#& tfc««9i:7-7X7P ' i: 2tt. SBa^^*gttfl&^3£tfxr3 2 1*«88 

OHfc. ^9fc|^oTSi*fcm& t T#S**#16 JlfWftfcli. #Stf63 2(1. 

£3*14. d<^#«0fi&Jlgfi9fc»LTfirc* 73 2 1 1: IX. fcSuKfi lOOO'J? h/k/#eStf> 

0. iEtc^^-yfliS^utx'ty^^iiiwESMcio ^-tffl^KyT-fcttJBU cvDf-^x-srtti 

TftttSn"CffiS9icSfit:A9«-4i dfcfcoTV* 0 'To r r~l 0 'To r rg|S^^BEft4T»« 

J: »S«3 211. 

[00 34] <*Cfc. C<DXMy^f-^yA-2rtfc:lJ»t 40 ^3rU7^X^>«SU«gS5E3S3 2 2*W^-i. 

SgaofWftCOVvc. H2«rfleWLTa«9«-*. * [0040] /r^A*a3 311. CVDfflXfXkL 

■r. s«9«iaHia«i ltci-^TJKi^yA- 1*» t. isfiftf-^y. ^mtr>^-rm^y 

e>y-ht*uri o&&Lxxjt-r9i-*>rt-2puz ><?m&/fxf:m*x$hj: : ?m&ztix\*h. **<o 

MXZtlt. X/iv?+*y/i-2m.. ms&2 2tZ ^X«A«W1. A*7*3 3 l J ?»a*i®E»3 3 2*^ 

<to-cm«E*i-C^4^m2*lTfcO. «R9I12S« VhtlX^h, 4^is7>imtSite1-?><V8xKX 

*;Pr-26t«S3*i6. S«*^r-26rt<ob- <0)t«>t:±t=»iA$ii.6. 8. Sb*t£T 

^261 iffttmtt LXti 0 . «S*^-2 6 KttS 7X-?««*a3 6fc J: 4S^«tt«OJS^fa&«:S« 

3*lfc£«9tt. k-^2 6 10j*KJ:->T««iaSi tc-rSfl^fc*i. ifc. gJBXJlT^-T^tt. 

TSmiztmZti. *er)&&tftm$tiZ. +?>$:m<tZitl>t:it><r>mm&tetfXtLXmAZti 

[0035] -tLT. y-h^rioimttcik. a » 4. 
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(004 1 ] 2£8t*/kr-34li. ±JHfcaSK9*ttS 
U. fc4 ->T£«9 5rW«Ctfita^f- i»« 

(004 2] ffl8*JW-3 4 £14. 
RHKI34 14Wt6lrO*&. */kr-#J*«fl|34 

114. £^W r -34«M.****'-att34 0fc 
HS*<K:T-A34 2*£T»$1tTIS6i3lvW r -3 
4£#R3-£*J:5fcfrr>"0**. H. *^y-#W8 

«34 lot. xr>"jyr<ojL3»aMMa»tfflv^t 

<0. XI4. #-**yk1^#e^<Dffl*£*><«SStf 
aWT**. ». */W r -£tt34 0l4. CVDf-rV 
^-3<0«R*««ffcS3iLrt^. *LT. CKOSifi 
SWHci4. tttt»tt«8*tfc**:i**$/-A^»t* 
ittt*. C!<Ote*. */Pr-*ft34 0<0±T»*MF 

(004 3] 4fc. ^9*ffi£8U«caft*-*fc--? 
3 5*^fi*A^-34rtCSUt«l"CV^. t-?3 

«itf ttfflS ft-. £K9 £4 0 0-7 0 OT^g£ft& 

(0044] ifc. *9&g&WktsnhcvDi-*yrt 
-3J4. 7 , 5X?CVD£tTdJ:3fc*r>"Cni. ED 

^. cvD^w^-3tt7-7X-7P- tjaaw-sr? 

3614. CVD**W<-3rtfcSWMlfcSS««S 
361k. Sftim361l^0gife«*£&&f-S3 

etts«3 6 2t frUKSftrt* . nfxmi&m 

3 fc 4 otc vd 3Wm\Ztv£C v djh 

#XI4. ^fc^«3 6 lfc£oT&£S*i*:&B&m 

S4dfcfro-cv*4. 

(004 5] 8. ©E«m«3 6U4. tfXfc&iUUfl 

^£%3^*7fc«ttfcSifts*ifc o . * <* S'a.ttfc 

»JftS*lfc9-f*. SE»tffi361£ai/tCVDJH 

tfxtfrsrwiasu 3fc 

fro-O*. «. SS«m«3 6 1 fc LTTHifctfxK 
Ett««3 6 l<0rt3aafc-fije*>T>&CVDffl# 
(0046] 1fZ.m\Zm 3fc4 oT#A3ftfc08 
$ftTO*g*kfiUSLT£«9tf>2iflSfcgfl:*?yS: 

«ai$*. sft* 4 3 fc*o-o> 

ft 3 7 J: o T t - ? £ ft. S J: -j fc £ -> f v > h . 

(004 7] $t\ *mm%<n&Rc?>±£zmsL& 
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14. ■ lftIfl93(3Rf-*.'3fc. JBSf-rVA-lkC 
VDf-irW<-kOiatc/<v7rf-ry/<-43WW£$ 
ItTHiAT**. Ay7rf^yA-4US«Kr«£ 

ssr&o. y-h/^yio^trw^w<- 

lJUfCVD?-*V/<-3£$«gfc^3*lTt**. 
»7rf-r>'A-4fctt. «*08a»41*«8yt£*t 
T4J9. /<<y7rf^r>/«-rt» 1 0-«To r rgfi& 
Tmi-tZkVX'$iX$t&'>xm. 
(0048] rt»7rft^«-4«at £«9#- 
««fc«rr6»®Xr-y4 2#SliWrCH*. 9 
S^r-^'4 2ttmx&m&<rmtT*> 0 . JJSfc 

«»«assft&. »exT-s;42rtfct4. aatfa 
4 3aw&m^&4 4#g»twi'a*. ts&mi 3 

14. »Sfc49S**-A^Jte$**l»<0"C*9. # 
-hU-y^b-^«*tffifflT#4. ifc. »#fg44 
14. lSFBX-f-^4 2rtfcSW:ftfBBfflS4 2 0fc» 

vc«b*«ss** »«^a44i4. & 

MSSHM 20fc8««IA?-*»A*44 lk. 88 
83»4 2 0*»^>?&jBE$:»ajTS»aiff4 4 2 k . 8A 
«Rt«RiJSrfc fco*C«N-**W-*4 4 33*»6« 
j£c<fU>. 1h-**P-*443Tt4. «««JfJ&0ft 

sots t-c#A«4 4 1 taaj-rs. 

(004 9] CVD^^<-3fc«A3*t4«fc«© 
Xx-y'4 2fcttBS*lfc2aR9 £M*fR4 3 fci o 
T««ffleiCftg!W-ifc. CVD**>v«-3fc4Stt* 
ifflKOWBMfc^ffi. CVDf-^yA-3lTW>aigR 
HS^fi<T&65&**«ti. ifc. «R9^0f«ffle 
fc*©fCfi<k. A V 7Tf-^>-/«-4l«lfcttlS[Lfc 
CVDf-irW<-3rt<^5BXrXi(«E9fcff«LTt> 

(00501 CVD^^-3*»^«a}5*«: 
3«9«:J&»*a44fc4-»TBI«aKfc»»f-4k. 

asR9«jsekk«>fc»afcffi4. wmH-*»< 

mv&hltrXtifih. «. JffiR^a4 3k^I^g4 
4kl4H«fcl4iWrc&=5fVv^4 % WdiTfc^V^. t 
fc. «Ht»®TI4. ft&¥84 3ktt*&S44aili 

4i^. 

(0051] 2fc. iiKffXT-^ 2fcl4. jSSXx- 

^'4 2*m*$it&mm*4 svmtmx^h . 9 

SXr-^4 2<DT4SfcliXr-i''£&4 2 l*«iSlt^ 
ftTT*fcgVT*JO. «B»«4 511. Z<OXt—-J 
m.4 2 1 &±T®ZitXmXT-i;4 2 tfflZZit 
S45fc^oT^4. Xr-> J 5tt4 2 H4. ^'-y 
7T^yA'-4<oH5«»«-*SwefcaiiLTv^. * 
LT. co®i^fcl4. ett85ft*IBv»fc^*-*/P 
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ZtlX^t. 

[00 52] ifc. /<»7Tft^<-4Wi. rtfiWC 
>t-S/#X*l*A**>t-SWXtf;aMjM 6#8»7 
6*lT»6. ><-S>#A**A*4 6l4. **-*JitXbl, 

4 J: 3fc3r-5Tv>*. /*r7rf-+yA-4i*w>ff7j 
14. A*7rJ8*2iM7'C*-*S*aJ:3fcfc->T 

II. CVDffllffilt^aST-^fckfcl^ A?7rf- 
■V fcC VDf^yA-3 t<7X&r>Y- h**? 

i otfimBmtn wm i o i«s6*i*jt 

HW3101I4. B»£7^*Ji»LT. 
0>EJj£ OSV^WRO . A^TffiBHHlll 02£B 

tfSHtry-wto/i ofcrattijaawMtfto* 

[00 53] <WC. B3£ttfflLT» CVD*-*J"<- 

J: o w«- 1 * 7 t*+*A- 

4te*LTCVD^yA-3rtlC«XSIl4. CV 
D-HrJ"<-3rtl4. 8«*3 2»cJ:-»TJ»£EBl*'C 

w»as#fctJO. 9 umi**y- 3 4 cks 

«R*/^-34rt<0b-*3 5**W>»fcL 
TtJO. «8c*^-34«fflS*lfcfflR9ll. b- 
*35<0j^J:oTBf£^*T^fcieS3*i. 

[0054] *lt. y-h^riotBitfca. # 
*#A#a3 3#iw*u m^ocvDiaxrxycvD 

3 ft fcSASft*. Xf^»A#S3 3<D«a 
MJHSK3 3 2fcJ:oTC VDfflXTX^aaat^^it 
£I^Skfcfctt^3 2<^Safffl8S83 21 

[0055] ^otts-c, r 5X"7m#a3 6 
3**. Hte. iSE»«S3 6 2*>&3lft*S&3 6 1 

HASfutEHaft^^yliCKOT-^XvP" <3 

ftmtz£r>xim-ti>tti>izm&tE&L. ms.9<o 

[0056] **>ft. 77X7M^R3 6W#xm 
A4M53 3<Ol!>ft£f?jfcU CVDft^<-3CiiS 

&R9liCVD+*VX-3frW)&Z1\l>. .1*1 
T. CVD^y/N'-3rtT-<r>H^IMf*<»T-r4. 
[00 57] ifc. A'-»7rf-fW\'-4tCVDft 
3 1 <0STfilg9<0«iS*tTO«l|l!«a«fll*«il 
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nm. H5u. wmmmm&mmtismm 

VD**>/<-3!4. ««t«<WSSJ:0±»oa»«rif. 

fWM 81k. 8®***T*IfiI(^BS*iaR* -r 
10 T'jy^482«6»^ailS*<l.TV>i. 

[0058] 88*48114. 04t3K*\J:3fc. *T 
fc*S*0±«S4 83k. ±«»tf>MH*S»T*fcgtf 
6J:7t:LTaitfellBfi»484k36»^i. S&flc 

4 8 ui. ±£S4 8 3o«wwcrap£*ir*-s. zom 

□14. 2IK9«aSi 9 «>*S < . SWXy—^4 2 «t 
9tt**V>. H5fc*«dlC. 81**48 114 
«8tS4 8 4tf»EaKc*3$ffi5 (ETF. SMHNi 
5) 485££8*rLTV*. &f8&*HBffi485 

[ 0 0 5 9 ] BStt rT-U 5^4 8 211. 
amtCht. BSWv7'U>'^482li. H5fc^t 

486**i?»t. :^»7!)y^ 

5486l45>*fcJS**ttliTZoaJt6*l.'C4s9. z 
S«tettfc*->Tv>*. OSWryryy^4 82li. ii 
y?» yrmSKA 8 6*qSS4 8 7 £&(/C8&fMI 
8P54 8 5tzmt»v£o X oESZtimh . 184 8 

5485k*vTyy^^Wffi4 86kJ4. HB487 

^atTttso^trv^. (S9487<^awc4 
8 i»r^ai^fii (Ay7T^y^-4<ortja5 

H) T*9. ttSW-rTUV^4 8 2»^I5IUt*«ia 

[0060] -tLT. OSW-r7-'J>'^4 8 2fcll. * 

M ?r» y?4 8 2 9fc0lK$*i J: o 

&tr>X»h. aS»-y7-y^482OTUifr4k. 

40 zsm&n* vto >mmsA 8 6 t>m»ra. c: 

<0RS. *-y7-yy^fiia548 636*0ls^-64fiBll. » 

n*z%Wfo#^\ztkAx*<nmmim\agi^x-' 
vifcmmbLx^tntmttvmtKh. a->T. 
a t r *> vymm&A 8 6 ass- ltv ^^iwware 

4 8 514. Av7V>fmKG4 8 60)®1zkti>e.m 

mmu z<r>&& mM4 8Hfe#tzmmt 

[006 1]^. OS\* yr'Jy/4 8 2 J ?>R|g4 87 
50 «. ^•y7rf-vVA-4fcfcfctCCVDf-fy/<-3 



\ 15 
fcfcRltfcftTH*. «o"C. SIMM 8 111. A,7 
r » <-4 b C VD*-r 3 b «Brc*¥*|fiI 

[00621 fcfc. H3&tfH4 frffiffl LT. *v 7 r 

r*. jR2f-^>A'-ii*Kot6aafflii ucio 
r. 211. Bfj&okfHaaicfcau s 

>k-4 btj&ny- h'inr-r i oawtwi*. 10 

[ 0 0 6 3 J ££ 9 * Ay y r 2"<-4*»&C VD 
**w<-3«a*«SWi. >9§Xx-y4 2*»r£ 

-5>4 2<0JJS4W*4 8 1 <0±fiSB4 8 3 J: 9Tfc 

4 2#SS{ffl*TTOT*fc.£fi9ttS§WM81 

[0064] *l/C. «j*LfcJ:3lC. ^7Tfty 
A— 4 OfE7J#C V Dfir 3 J: 0 fefiVVlfc &B 
BLfc&. A77rftVA-4i:CVDftyA-3 20 
fc<3Htf>y-KKA'7*10fcH»t*. *LT. HSWr-y 
r »J J^4 8 2 £HK3«8»*4 8 1 fcC VD** 
W<-3rtfc»»3tf*. SIMM 8 111. 28S9tf>+ 

6. S8WVW-34I1. CVDf-*>-A-3rt«> 

3 4#x#U 8IW*4 8 1 oran^a»LT^Bft4 
8 1 OJhifflR4 8 3 J: 0 fcSVtft£<9g$<DaB*?g 
CKOSffcOgi. S«9U»i&*4 81*»^ttMT 
SC*il^-34<0±Cttiikfc^4. 30 
[00651 -E-cOft, «SW-rryy^482*«*l&l 
OhUkU 8S*481*«fti&*-*. -<0C. 
^-3 4<D*iW-£tt34 1 i:8IW*48 1 fc*<T* 
Lfrnlo. »a*481<0±aa»48 3ii. HP*^ 
flJSfcgtf* J: 3fcLT«J9K*4 8 SffSltWiTH 
6. 8SW*481#»»*-*IB. «9*;M85rt£* 
A^~itt3 4 1 *SfiS«®t . 8 1 tt. 

JJ&Oldfcl&jiU CVD^yA-336c^arCA v 
7r*-*;"<-4l*W>3t!WHagfcM*. -tofc. A V 

*)V7'\0imit>tlh. -fLf. Sfi*UfcJ:dfc:. C 
VD**>A-3«*rC«l8«Uii^^ 
[00 661 CVDf-^yA-3*»^^R9<0H« 

ii. ±smf^b^<mmtircffhtih. an*. ««* 

1 0«:l8»tT»»ft:4 81«rCVDf-r>'/<-3rt^ 
mith. -et/C. Sfi*/l^-34£TR?"£T£« 
9*#IW*4 8lJ:fcatfS. 8»»48 1$- 

JW>4. /<-y7rf-irWN'-4rtT11. fBSXr-i^ 50 
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4 2#JJ*tTSIMM81*6SK9*®t«t*. * 
*>ft. 5"«- i«*>y- h/^y 1 0>W3v> 

[00671 HlfcRO. ffiOKS**^-*) 

oU. «Rt»fc3SR9^X»t-r^Xy^y^UT^U- 
-y/nx^fy/ft^- 5 k LTUKSiii. 

53ttdRA?^^9<^ffittt. sflsnumsa 

[0068] xyf-y^f-ryA- 511. Tfr*>np> 

[00691 fi^WIf-r^-Od^OS?^- 

l93*LfclS«*4^-2 6 kPa<WFB^)aiSc*n^ 
-SrfiiTV^i. ISfi*^^W18aE»aE«S»<0 

«9 *2 0 0~3 0 OICgKiTflgSCS 4 J: 

*itv^. ft&$SHi. ioo~2oo»eflrr*i. 

H. «R*^-lC«C9*»m&tf*Tft^ltt«r 

[00701 «±T^dl38ffiW«^«»|«fcov^T<0 

^<O5j-~ho-yfcJ:oT0^ft<OS«93{(«-7J<on- 

A-8rt<0^-rh81WR«3*tTV>i. flBHtaflll 
HI. CO-7f<0n-Ho-y^^ry<-8*»^-ttO 

s«9*rooajL. 4-rx-y^yr^w\'-5tis 
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[00 7D sstifli m;«9^n 

11. i?i£L£J: 5 fc^ y*&Y9-ft h 2 3 £T/l^ 

[0072] mSmi ltt^C^S9$-CV 

Df-*yA-3fcjS*. CVDf-+yA-3Ttt. ff* 

[00 73] t<0& IBStStill lli£Og&9£CV 

*J:3fllj£3*i4. Citf>J:3fcLT»fflU:flL £«9 
*h8 1fcJRS3ii*. 

[00 74] dOidfcLT. -tt<0g«9fc:ovvt\ 
XTff->^-f-irWC— 5. T'Jt— h?-*>A— 6. X 
/t***-*>7<— 2. CVD?^>7«-30JtfclRi£L 

y h- H**>A-6fciXMlT1TOfi*S*l*Rfc: 
li» ft<0^9#x??-;^?-*yA-5Jc8tX$*i.T 
JSaSitTtJO. #S«9##*-ryA-5. 6. 2. 
3fc*«fcl^$*tTtJdB&S&h.i. fi!->T\ 8S£ 

[0075] _B£ Lfcffi&atfftfFC* z>#mB®<r> 
S^CIi. XAy*?-*yA_2fccvD-*-*>'A— 3 

A-2. 3<DS?fflSU>£v*:fl*D. ft->T. SfflSUf 

cc<*. «c cvD^-irw<-3Tii. a*«xrx 

y***>A- 2 xnt9++y 
A-2 3T«>*UI<0lt*£ L<«*5KBfc*0Hu. 
[00 7 6] L*»L3:*<^ *fHfc»«-Cli. 
>'<- 1 C V D >A- 3 fcOSHcA? 7 r y 
A-4#|fc»tf>ivO>&. ZCDtilh, CVDf+y/<- 
3rt<o«S?#x#XA??^ + >A-2fcf9&t*fc*> 5 



0) *ftmi-200035 
18 

fctt. Ay7r**yA-4fc«jS**>A-14>Z;o 
<W^>A-^g*L=Sf*«U«r^». ttvc, CV 
D^VA-3rt08ff#X#XA.y*fv*>A-2fc 

-2l^tfX#CVD?-*VA-3fc«^*0>«K 4 
fcfWWWI$*i*. HlfcSftidlcZoo 
CVD*irVA-3#8ltMV0>**aT, S^WI 
**;*X£ttHH-**£fcli. CVD*-*yA-3R± 

> [0077] *LT. *SH«KBTUt. A,7rf+V 

^4kcvD^y/<-3t<oiar^aK<oK*3&ffa 

fcOEfctf r -hA*7*i0ttfl|fcMt*. ifc, A* 7 
r^r>/<-4 fcRjSf-ryA- 1 fc<r>rarS£«0lB£ 
£fr3«d£& A^rf^wWfcCVDf-^y 
A-3fctOH<Dy-h/^71 OliffltWiS. oj* 
0. A»7rf^ryA— 4kCVDf-*>>-A-3kflDS 
i <W-h^7"10t. A-y7r^>-A-4i:«BS^ 

* *a- 1 k«^aoy- 1* a*7 i o fc#Hncia< £ 

[0078] JJSOjfifc. CVDf-ryA-srttfSSe 

tfxaqKH-^A- 1 &miLxzj*v9++yrt- 
«B8*«v^. w&*yx-\to<rmmm ita 

■y 7 rf-* yA-4 fc C VDf-v yA-3 
9<^BS*fft)*»th.tf3f^>-r. -rwy-hA^yi 
0#B3fcravvo»S*9B#£t.T Li o . 
[0079] CVDf-^yA-3fcJt^TA V 7 

>a-4 t c VDf-* yA- 3 h.<n&ny- FA^y 1 

0*«iaittft.Stf5-C> CVDf-^yA-3rtOMS»^X 
[0080] PL CVDf-YyA-3^»A^7r^y 

a-4*o«»c % 3se^rx^««f i^T^-ifSra 

[0081] 

A-2fc*J»tiXA^^»J^<0ifefrfcLTtt. dT<0 

•^X««S: 100cc/# 
•flETJ: 60mTor r 

• X>"C? ^mSKOJB^^EE : - 5 0 0 V 

ssoas; 30 ox: 
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•4*V-fc4Ma*>SS«®Bh 13. 56MHz800 
W 

• «#8£f«tf>Jg8»«fi ; 13. 56MHZ200 
W 

[0082] CVD**5"<-3fc*«t*CVD 

• CVDffltfX; TiC l4fcNitH»tSiH4<0^ 

•XfAOSaUfc;TiC 14 : Nt : Ht : SiH« = 5 : 
20:500:1 

526cc/# 
•H9J: 0. 12Torr 
-£KOBK:485'C 

• r9Xv«R*ao®aiw» : 6 ohh z 5 0 0 w 

JJMWHcJ:**. 100*yfXha-Am&&e> 

7o%earc&*. 

[0083] UUiCOaWrtt. X/ty ^fl^^g^g 

[0 084] ifc. /<77rf J p^<-4tt. 

1 fcC VD-f 3 fc<«|fcft»t«lfc#. 

^*-*yA-ifc;v<y***yA-2fc<aHfcaJt 30 

tvW<-6 >-A- 1 k<oSfc«>/^ 7 r-?- 

*W<-4*i«iTt>J:v>. *L fiBGaHXA^fctt 

coos?] m&inmfrmmmtix 

v/N'-<^m<o«i*»±tc»iD- Kn ? ?+*y*-tf 
Sft6#u cvDf-ry/N'-<oa-?>«Kottii»±t:«r 

*c4 vv4 >jS.<r)&mzitK?>t . Hi {C75'?"-?-A'y.'\ 

-saw . -c* . ^soAfinns**^? < so 
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[0086] 

*y>^t0ffi3mS&*yX-£toiX*'f7T+ 
[BffiOfiW&iHIJ] 

[Hi i msm&£&&x'i-r 7temffi&&mnm. 

[H3] HlfciS^C VDf**>"<-3JU*rt<r7rf- 
(84 ] H 1 Rxm3 rty y T ft>M0 

[B5 1 mmmcrM&t-mtthiffim&ch 
s. 

[B7 ] *H»W«:Sf«-iaS-a£2^^0fflj£ 

1 «BH-*W<- 
10 

ii mm 

2 znvt+vyrt- 

22 mjk 

23 f-y-»h 

231 X/«-y^®H 

2 4 mm 
25 nxm^m 



26 
27 

28 m#lB£#g 
3 CVDf-^yA— 

32 ftSS 

33 amum 

34 S8t*/l^- 

3 5 t-* 

36 7^XV#j£#a 

4 /<<jr7rflr>"«- 
4 1 

4 2 SSX-r-y 

[Hi ] 



3 




(12) fflfflFl 1-200035 

22 

43 tarns. 

44 £o#a 

45 mm 

4 6 st-styxSAX 

4 7 Ay^rTOffiif 

481 mt* 

482 BSEW-yT-lly^ 

5 Xv*y?1-*y'<— 

6 Tllt-hf^ryA- 

10 7 m<vem+*>'i^- 

8 a-Fn-y^f^yA- 

9 ffiS 

[H6] 




CH41 




(13) 

[H2] 



ESTF! 1-200035 




(14) 



nrnvi 1-200035 




imai tti i¥2A5B 

UfjE*f*H!S«] ffi&ai 
[«]E*&JS3g 

^®«^«STJ)oT. JftifrH-VA-fcCVD^H- 
[#SWE21 

[8uEWB@&] 0 00 5 
[«El*lS] 



[000 51 fet (mim&hvyisxfy&oim 

*#**LS I Ttt. m&&W8Mltmt LX. Tffi 

^xxt^9\sxm&-9>nm*Gmh. *<n 
6. 

[¥K»E3] 

[«]E»fiJSB*] 0 0 08 

(JBErtSl 

[0008] c<oj: 5 izmrx'i? h<kt&*-iHztf 
ixit. &%t2ti&*b&/?'<U','jmx'fmixiiL 
mjkmt:m-ti>zttf^iz%',x$x^h. 



(15) 



mm 1-200035 



U» Write. 7;WhJbWS<**i:. * 

I¥6ffiE4] 
MfiE*tft*S%] <3tt& 

(«Ei«»Ba*j 0011 

[JCE£&] $36 

[0 0 1 1 ] fiBBSIBxyx^^ril. £&OJ32 

tmT«pfcA«Lt<i. LfrLZtfh. mum 
Bsamx/ty^ muss outs) #o. 25iim 

[#8»E5] 

[»E*t#Bas] 0021 

(0021] 

IS«t£iVtfc9, XA7^ftW<-tCVDf-tyA- 



comut. ±3M*m i xii 2 com.tz&\ *x % mt>< 

y 7 r** >rt-bffiiC VDf-r>A-XliSKBx»t 

H*54£a«D^U. ±53&m 
1. 2Xli3c?>»£fcfcVvc v tt£/<-r7r?-*y<- 

14. A V 7rf-* > y/<-rt<0ffift* , CVDf-AryK-rt 
SttTJWJtt. JJBMBIl. 2. 3XU4<D«ftfci$ 

c«je*«k8S£] gas 

[«jE**3UBB£] 002 2 
[0022] 

ivxwimth. mm. mwmt&ix'ivftt&m 

-it. 1 <om&klie>hfi:im<o& 

m+*»<-2. 3. A. 5. 6. 7&tfHOtf>0-K 

o ? yA-8 YyA-aatc=Sr-9T 
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